INTRODUCTION
With recent developments in microsurgery, perforator flaps have become widely used. After the first report on the anterolateral thigh (ALT) flap concept by Song et al. [1] in 1984, Luo et al. [2] described the anatomy and application of the ALT flap in 1985. Since then, the ALT flap has become the most commonly used perforator flap in plastic surgery owing to its versatility, ease of use, and minimal donor site morbidity [3] [4] [5] [6] . If the length of the ALT flap pedicle is insufficient despite adequate preoperative planning, pedicle length extension is required. Recent studies have reported pedicle length modification within the ALT operative field [7] [8] [9] [10] . We attempted pedicle length extension with the distal descending branch in a case of insufficient pedicle length in the proximal direction because the perforator emerged from a quite proximal portion of the descending branch. When temporary clamping of the proximal vessel was attempted, venous congestion occurred. As a corrective measure, the vena comitans was transferred to the proximal stump and anastomosis was performed to allow venous blood to flow in the forward direction, and the flap circulation stabilized.
CASE
A 60-year-old man presented with a 16 × 6 cm 2 open wound with an accompanying tibiofibular fracture due to a traffic accident. Free flap coverage was planned, with a necessary pedicle length of 14 cm from the middle of the flap to the recipient vesDistally-based free anterolateral thigh flap with a modified vena comitans Chan-Su Kang, Tae-Gon Kim
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With the recent development in microsurgery, the use of a perforator flap has been widely implemented. If the length of the ALT flap pedicle is insufficient despite adequate preoperative planning, pedicle length extension is necessary. We planned for a reverse ALT free flap using the distal vessel of the descending branch for pedicle length extension in the case of ALT perforator branch originating from the proximal portion of the descending branch. For the management of venous congestion, the distal venae comitantes were anastomosed to the proximal venous stump in an antegrade manner, successfully resolving the venous congestion. Modified reverse-flow ALT free flap, wherein the venae comitantes are anastomosed to the proximal vein stump, is a good option that allows for relatively simple pedicle extension within the same operative field when securing an adequate pedicle length is difficult because of the origin of the perforator from the proximal descending branch, unlike the initial surgical plan. sel and 9 cm from the flap margin. A 20 × 6 cm 2 ALT flap from the patient's ipsilateral thigh was planned. The perforator that branched at the proximal descending branch of the lateral circumflex femoral artery was found intraoperatively (Fig. 1) . The length of the branched perforator was 7 cm, and the available length of the descending branch on the proximal side was 2 cm, so the estimated pedicle length was 9 cm (Fig. 2) . For pedicle length extension, dissection was performed on the distal aspect, which resulted in obtaining 7 cm of the distal descending branch.
Thus, we were able to obtain a reverse ALT free flap with a total pedicle length of 14 cm in the distal direction. Before elevating the reverse ALT free flap, we clamped the proximal descending branch to check for flap circulation. We confirmed that flap congestion was present due to impaired retrograde flow through the valves of the vena comitans in the distal direction. To resolve flap congestion, one of the venae comitantes of the distal descending branch was isolated and connected to the proximal venous stump in an antegrade manner (Fig. 3) . When connecting a 1.5-mm vena comitans of the distal descending branch with the 2-mm proximal venous stump, the diameter discrepancy of Scheme of the distally-based anterolateral thigh free flap with a modified vena comitans: distal (a) and proximal (b) parts of the distal vena comitans. Venous valves are indicated by a yellow line. (A) The length of the perforator was 7 cm, that of the proximal descending branch was 2 cm, and that of the distal descending branch was 7 cm, so the antegrade pedicle length would be 9 cm. Venous congestion occurred when proximal descending branch was clamped because of the reversed direction of the venous valves. (B) An approximately 6-cm long segment of the distal vena comitans was transferred to the proximal stump to allow venous flow in the forward direction. (C) The final pedicle length was 15 cm. The venous blood was able to flow without reversing the valves.
Fig. 3. Transposition of venae comitantes
Pedicle of the anterolateral thigh flap: distal (a) and proximal (b) parts of the distal vena comitans. A pedicle branching from the proximal portion of the descending branch of the lateral circumflex femoral artery to the flap was confirmed. The distal branch was obtained for pedicle extension.
Fig. 1. Perforator branched from proximal portion
Harvested free anterolateral thigh (ALT) flap: distal (a) and proximal (b) parts of the distal vena comitans. A free ALT flap was harvested from the patient's ipsilateral thigh.
Fig. 2. Elevated anterolateral thigh flap
A B C the venous anastomosis was not significant (Fig. 4) . A modified ALT flap pedicle 15 cm in length was formed to prevent venous congestion and to ensure adequate length to reach the recipient vessel. As a result, the direction of the arterial flow to the flap was retrograde, and the venous flow was antegrade. To evaluate the flap condition after surgery, the flap color was checked and the pin-prick test and Doppler ultrasonography were performed. For 2 days after surgery, the flap status was maintained, with no findings of congestion or insufficiency. Examinations during the 3-month follow-up revealed that the flap was maintained without complications.
DISCUSSION
When a pedicle is too short, excessive dissection in the proximal direction of the descending branch to obtain a long pedicle for the ALT flap is not recommended because of the possibility of size discrepancy at anastomosis. Previously described methods for pedicle lengthening include vein grafts, arteriovenous loops, and arteriovenous bundle grafts. Recent studies have reported ALT flap pedicle length extension within the operative field [7] [8] [9] [10] . Many authors have reported the successful use of a reversed island ALT flap [11] [12] [13] [14] , but there is a possibility of venous congestion [15] . There have been reports of persistent congestion requiring additional venous drainage in reversed island ALT flaps. Similarly, we report this case of an ALT free flap using the distal vessel of the descending branch for pedicle length extension when the perforator emerged at the proximal portion of the descending branch. For the management of venous congestion, the distal vena comitans was antegradely anastomosed to the proximal venous stump.
The distally-based ALT free flap with modification of the vena comitans is a good option that enables relatively simple pedicle extension within the same operative field when securing an adequate pedicle length is difficult because of the proximal location of the perforator in the descending branch.
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